Influence of nuclear geometry on the formation of genetic rearrangements in human cells.
Interphase chromosomes are divided into discrete domains, with limited overlapping and movement. We explored the role of nuclear topology in the formation of chromosome aberrations by irradiating normal human fibroblasts with high-energy heavy ions from different directions. Cells with elliptical nuclei were grown in an aligned manner onto micrometer grooved culturing substrates to have a predetermined orientation with respect to the accelerated iron ions. Particles were directed either perpendicular to the cell layer or along the major or minor axis of the nucleus. Analysis of chromosome aberrations by mFISH showed that, at the same radiation dose, the yield of chromosomal damage and its complexity are largely modified by the irradiation geometry. The results demonstrate that the architecture of the cell nucleus determines the formation of chromosomal rearrangements.